Methods of Identification by unknown
For fungus identification we have been extremely fortunate in a continued
collaboration with Dr. J. Walker of the Department of Medical Mycology, London
School of Hygiene and Tropical Medicine, and our clinical work has been correlated
with mycological studies carried out by Dr. Walker on material from our cases.
METHODS OF IDENTIFICATION.
GENERAL.
The importance of identifying the invading organism as early as possible in the
treatment of a patient with tinea cannot be over-emphasised; not only is this
important in treatment, but also in measures necessary to prevent the spread of
the infection. Four processes of identifying the fungus are available, for use
separately or in combination-clinical observation, direct microscopy, examination
by Wood's light and mycological culture.
CLINICAL OBSERVATION.
The various fungi do, to a considerable extent, produce lesions which have
certain characteristics enabling a fairly reliable guess to be made in a high
proportion of cases of the type of organism responsible. Even to an experienced
clinical mycologist these appearances are never completely diagnostic. Additional
and very valuable information may be obtained from the clinical history-for
example, a duration of twelve months or more would be unusual for infection
due to most of the animal types of fungus. More important still would be
knowledge of a previous infected person and the identity of the fungus concerned,
by whom the patient was infected. The second child in a family, or in a school,
is very likely to have the same type of infection as the first child-herein lies the
importance of accurate charting of all cases. Indeed, here, too, lies the importance
of routine cultures, since, although the culture result may be available too late
to influence treatment of a particular primary case, yet secondary cases can be
accurately diagnosed at once. One should, therefore, ascertain the presence
or absence of other infected persons within the family, the street or locality, or
the school, and from previous studies the nature of these infections may be known.
Similarly, a history of contact with infected animals (kittens, calves, etc.) gives
a clue to the nature of the fungus, provided the fungi endemic in the area are
known from past study, e.g., a child who has recently acquired a stray kitten
with "bald spots" is almost certain to have a M. canis infection, and a child who
has not been out of Belfast for months is most unlikely to acquire T. discoides
infection (from cattle).
The clinical appearances of the various types of infection are described in the
appropriate sections which follow, and the distribution of the various fungi within
the Province are given as far as they are known.
DIRECT MICROSCOPY.
If the infected hairs or epidermal scales are examined microscopically, spores
and mycelial threads are apparent. With hair specimens it is often possible to
form an opinion as to the identity of the offending fungus. Thus a mosaic of spores
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hyphae within the hair shaft breaking into arthrospores suggest an endothrix
trichophyton, while if the arthrospores are appearing outside the hair shaft as well
as within an ecthrix trichophyton is probably present.
In addition, certain fungi have appearances within the hair shaft which are
so characteristic that the species can be identified. Thus short lengths of irregular
branching mycelium within and often at right angles to the hair shaft are character-
istic of T. schoenlein.i. Associated with this feature are various sized air spaces,
thought to follow the degeneration of the mycelium, but other species share this
characteristic. (MacLeod & Muenda, 1946.) Again, T. discoides reveals closely
septated hyphoe, giving flattened disc-like spores in contrast to those of other
large-spored trichophytons which are of more cubical appearance (Walker, 1949).
Affected epidermal scales show branching mycelium and spores, but no further
information other than that a fungus is present is available on direct microscopy.
WOOD'S LIGHT EXAMINATION.
One of the major advances in mycology was the discovery by Margarot and
De'vze (1925) that some fungi produce a characteristic fluorescence of hair in ultra-
violet light filtered by Wood's glass. Almost any source of ultra-violet rays is
suitable. The lamp may be air- or water-cooled and the Wood's glass is sodium
barium silicate containing about 9 per cent. nickel oxide. The extensive use of
the Wood's light apparatus for a variety of examinations, often far beyond the
field of medicine, is described by Radley & Grant (1933).
Hairs infected with microsporum fluoresce a brilliant green under Wood's light,
while trichophyton-infected hairs do not give the same dramatic colour. These
responses, it should be appreciated, are fluorescent and not phosphorescent since
the coloration disappears immediately on removal of the hair from the light.
The reasons for the phenomenon have been subject of speculation for some
time. Vigne (1927) and others thought that the fluorescence was due to the presence
of spores arranged in a cluster around the hair shaft; Margarot & D&v6ze (1929)
attributed it to the fungus itself. Davidson & Gregory (1932) questioned these
explanations and attributed the fluorescence to the hair rather than the fungus,
and it is an easy matter to extract the fluorescent substance from infected hairs
by boiling them in water. The last two workers suggested that the phenomenon
is probably due to some change in the hair substance after invasion by a fungus
and that the fluorescence may be due to a product of hydrolysis of keratin. (This
aspect of the subject is well reviewed by Gregory, 1935.)
The advantages of a Wood's light lamp in examination of patients are the ease
with which it can be used and the results interpreted. The light may be shone on
to the patient or hairs may be placed in its rays, and it can be moved from place
to place. If the limits of the test are borne in mind it is specific.
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Small pieces of infected material are placed on special media containing glucose
or maltose, special peptone, and agar. The media commonly used are modifications
of those originally employed by Sabouraud (French maltose, Chassaing peptone
and agar). The plates are incubated at room temperature and the resultant colonies
examined. Rate of growth, formation, texture of surface-spreading margin and
colour can be assessed by eye. The presence, numbers, shape and size of micro- and
macro-conidia and of certain other organs such as spiral, racquet, pectinate
hyphae, nodular organs and chlamydospores can be observed microscopically
in seven to twenty-one days, depending on the species. The appearances are
difficult to interpret unless one is regularly engaged in this type of laboratory work,
since even small differences in the composition of the media will affect the final
appearance of the colony. Subcultures may be necessary to free the dermatophyte
from contaminating yeasts and saprophytic fungi which otherwise overgrow the
plate. Certain modifications are available-such as culturing in a thin film of
medium between slide and coverslip-which enable a species diagnosis to be made
often in twenty-four to forty-eight hours. However, the great disadvantage of
this form of investigation still remains the time required to carry it out.
Nevertheless, it is usually the only way by which accurate knowledge of the
organism responsible for the patient's infection can be obtained, and it is always
the final court of appeal.
SUMMARY.
The stages of diagnosis in a patient suspected of suffering from ringworm are
thus:
1. Clinical examination, including history and an attempt to determine the source
of infection.
2. Wood's light examination.
3. Direct microscopic examination of infected hair or epidermal scales.
4. Mycological culture of infected material.
Occasionally the fungus can be identified after the first stage and more often
after the second, but only the result of the final stage can be acceptable as a proof
of the identity of the fungus. The third stage gives little information to the
clinician which is not already available from the preceding stages when the infected
material is hair; but when epidermal scales are affected then microscopy is of
value to him. It is more reliable than culture of the suspected material, which is
often overgrown with saprophytic organisms, and a certain diagnosis of tinea
is often very difficult indeed. However, there are many pitfalls for the inexperienced
microscopist, not the least of which is the recognition of the so-called "mosaic-
fungus"-an artefact which closely resembles fungus material. To the laboratory
worker stage three is of value whatever the material affected. Table VII sets out
the information which can be obtained by the four methods of identification.
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SUMMARY OF METHODS OF IDENTIFICATION OF INFECTION.
CLINICAL EXAMINATION
-______________ I________ WOOD S LIGHT
MICROSCOPIC EXAMINATION
EXAMINATION. BY CULTURE
APPEARANCE HISTORY
Area affected. Duration. Hairs only. (a) Hairs. Final species
identification.
Degree of Possible contact with Brilliant green Small or large
inflammatory infected animals. fluorescence spored.
reaction present. with microsporum
Possible contact with infections. Endo or
other infected patients Ectoendothrix
(a) within the family. Diagnostic blue-green organisms.
(b) in small localities. fluorescence
(c) in school. of long hairs with (b) Scales.
T. schonleini Spores and
infections. mycelium.
No fluorescence with
other infections.
EXAMPLES.
(a)
Tinea capitis. Contact with infected Brilliant green. Small spored M. canis.
Non-inflammatory kitten. organism.
Microsporum infection. Microsporum
? M. canis. ? M. canis. infection.
(b) Contact with infected No fluorescence. Spores and T. discoides.
Tinea corporis. cattle. mycelium
present.
Inflammatory. Trichophyton Trichophyton Diagnosis of
infection. infection. tinea not now
? T. discoides. in doubt.
DIAGNOSES MADE IN NORTHERN IRELAND SKIN CLINICS.
MAY, 1949, TO JULY, 1951.
THEORETICAL CONSIDERATIONS.
In theory, any one or more of the various organisms may give rise to ringworm
on any one or more parts of the body at the same time. In practice, each fungus
affects a particular part of the body in preference to other parts and, although a
combination of two parts of the body infected by one organism is not unusual,
the simultaneous presence of two organisms is very rare. In Northern Ireland,
from Mav, 1949, to July, 1951, 45 of the 1,244 patients seen at the clinics were
affected in two parts of the body, but on no occasion was simultaneous infection
by more than one organism encountered. Lowenthal (1948) reported scalp infection
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